The seeds from the Umbelliferous Anatolian plant Actinolema eryngioides Fenzl afforded, as a major constituent, the guaiane diol 1, the unusual hydroxylation pattern of which (C-4 and C-7) was established by spectroscopic means.
As part of an investigation on Umbelliferous Anatolian plants [1], we have studied the constituents of Actinolema eryngioides Fenzl, a species endemic to southeastern Turkey [2] and so far overlooked in terms of phytochemical investigations.
An acetone extract from the seeds of the plant was defatted in methanol, and next fractionated by gravity column chromatography to afford a single major compound (1) in 0.061% yield (dry weight). Given the exuberance of the secondary metabolism of Umbelliferous plants, the presence of a single major constituent is somewhat surprising. The tertiary hydroxylated carbon at δ 79.8 served as a starting element for the structural elucidation of 1. The presence of HMBC correlations between this carbon and two methyl doublets (δ 0.89 and 0.91, J = 6.4 Hz), established the presence of an isopropyl group, and showed that C-7 was oxygenated, a rare feature in sesquiterpenoids. COSY experiments located the isopropyl methine (H-11) at δ 1.93. This deshielded multiplet was HMBC correlated to an olefinic methine resonating at δ 130.7, in turn correlated with the other non-protonated oxygenated carbon (δ 77.3, C-4), and with the aliphatic methine resonating at δ 47.7 (C-1). Since the quaternary methyl (δ 1.36, s, H-15) showed HMBC correlation with the olefinic singlet (δ 150.1, C-4) , and the C-1
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methine was correlated with the third methyl doublet (δ 0.95, d, J = 6.8 Hz, H-14), the hallmark of the guaiane topology was evident. The two remaining ethylidene fragments were assigned by analysis of the HMBC and HMQC spectra, leading to a gross 5-guaien-4,7-diol structure for 1.
The configuration at the four stereogenic centres was assessed by NOE-difference measurements, carried out in C 6 D 6 because of a better signal spreading compared with CDCl 3 . These revealed a cisrelationship between H-1 and the 10-methyl, and between H-1 and H-11 of the isopropyl side chain. Finally, the lack of a NOE correlation between the 15-methyl and H-1 was diagnostic of a transrelationship between these groups [3] . The two tertiary hydroxyls of 1 were completely unreactive in acylation reactions, preventing the formation of either Mosher esters or allylic benzoate(s) and the establishment of the absolute configuration. Since 7-hydroxylated guainolides from Umbelliferous plants have a β-orientation for the 7-hydroxyl, we have tentatively considered 1 as belonging to this configurational group [4] .
While several guaiane 4,11-diols are known, the 4,7-dihydroxylation pattern of 1 is unique within plant guaianes, and exemplifies the rich chemistry of Umbelliferous plants, a still largely untapped source of chemical diversity.
Experimental
Isolation of 1: Dried powdered fruits (285 g, collected in June 1991 at Diyarbakir, Turkey, Voucher DUF 6926) were extracted with acetone (2 x 1 L) at room temperature. Removal of the solvent left a greenish oil (4.0 g) that was dissolved in warm methanol (50 mL), and cooled at -18°C overnight. A copious white precipitate was formed, that was filtered off and washed with cold methanol. Evaporation of the pooled filtrates gave 298 mg of a yellowish oil that was fractionated by gravity column chromatography on silica gel (5 g, light petroleumEtOAc 7:3 as eluant) to afford 224 mg (0.078%) of 1 as a colorless oil. 
